INTRODUCTION
It has been shown that even a slight elevation of blood pressure (BP) in childhood is likely to elevate the risk of hypertension by several folds in adult population. [1] [2] [3] [4] Epidemiological transition with increasing burden of cardiovascular risk factors such as obesity and hypertension is already evident not only in adult population but also in pediatric population in developing countries including India. [5] [6] [7] [8] [9] [10] [11] The survey data show large variation in the prevalence of prehypertension and hypertension among the children from various part Prevalence of hypertension and prehypertension in schoolchildren from Central India Annals of Pediatric Cardiology / Volume 12 / Issue 2 / May-August 2019 were asked to sit on appropriate sized chairs, allowing for comfortable sitting with back supported, legs uncrossed and touching the ground, and arm supported during measurements. Observers and children were instructed to keep silence. The right arm was selected for BP measurement for consistency. Appropriate BP cuff was selected covering at least 40% of arm circumference with midline of cuff positioned over the arm following palpation of the brachial artery in the antecubital fossa. BP was measured in each child three times at a minimum interval of at least 5 min in between successive measurements on the same day. The onset of the first Korotkoff sound was taken as systolic BP (SBP) and end of Korotkoff sounds as diastolic BP. [14] In circumstances where Korotkoff sounds were heard till 0 mmHg, the BP measurement was repeated with less pressure on the head of the stethoscope. In the event of persistence of very low fifth Korotkoff sounds, fourth Korotkoff sounds (muffling of the sounds) were recorded as the diastolic BP. [14] [15] [16] 
Statistical method
First readings of both SBP and diastolic BP were discarded to lessen the effect of anxiety on BP. A mean of the second and third values, for both SBP and diastolic BP, was computed and taken as BP of the child and used for further analysis. Body mass index (BMI) was calculated based on height and weight data for every child in the entire cohort [ Table 1 ]. Data from The Fourth Report on The Diagnosis, Evaluation, and Treatment of High Blood Pressure in Children and Adolescents were considered as reference value for defining prehypertension and hypertension. [12] BP ≥90 th to <95 th percentile was considered as prehypertension, and BP ≥95 th percentile was considered as systemic hypertension. Further, hypertension was classified as Stage I (≥95 th to ≤99 th percentile plus 5 mmHg) and Stage II (>99 th percentile plus 5 mmHg). We added 5 mm to observed ≥95 th and ≥99
th
-percentile values to define Stage I and Stage II hypertension more clearly since the difference between the 95 th and 99 th percentiles is only 5-10 mmHg which is not large enough. Further, children were considered to have prehypertension if they were found to have SBP >120 mmHg and/or diastolic BP >80 mmHg, even if this value is <90 th percentile of BP for each year of age group. [12] Multiple linear regression with stepwise forward elimination was used to assess the determinants of SBP and diastolic BP in the reference sample. Separate analyses were performed for sex, SBP, and diastolic BP. The results suggested that age and height were the principle determinants of SBP and height was the principle determinants of diastolic BP in our study sample. To evaluate BP levels at specific height percentiles for 1-year age groups, we first converted height percentiles to the z-score scale.
of India. [3, 5, 6] Further, large studies on the prevalence of pediatric hypertension from Central India are lacking.
The present study was conducted as part of the Indian Council of Medical Research (ICMR) Jai Vigyan Mission mode project on "Community Control of Rheumatic Fever/ Rheumatic Heart Disease" (2007-2014). Our primary aim was to know about the distribution of BP in schoolchildren aged 5-15 years and secondarily to find out the prevalence of prehypertension and hypertension among them. The Fourth Report on The Diagnosis, Evaluation, and Treatment of High Blood Pressure in Children and Adolescents was used as reference standard. [12] 
METHODS

Study sample
The sample size was calculated using the formula from the WHO STEPwise approach to chronic disease
, [13] where N = sample size, Z = level of confidence, P = baseline level of the selected indicator, and e = margin of error. P was estimated at 0.50 (recommended by the STEPS survey guidelines when the estimated baseline is unknown), Z = 1.96 (at 95% confidence interval), and e = 0.05; thus, the estimated sample size was n = 1.96 2 × 0.5 (1-0.5)/0.05 2 = 384. This basic sample size was adjusted for design effect for age-sex estimates, 5-15 years' age range (1-year intervals), and the required sample size was, therefore, n = 384 × 2× 11 = 8448.
We studied a total of 11,312 children (5305 girls, 6007 boys) from 80 schools located in 43 out of total 69 municipal wards of Indore. Schools were selected to represent students attending government schools and private schools in equal proportions. The protocol was approved by the Institutional Ethics and Scientific Committee.
Blood pressure measurement
The mercury BP instrument used in our study was new leak proof and their accuracy was checked with standard mercury manometer (Baumanometer, W. A. BAUM Co., Inc., New York, USA) kept for calibration purposes.
The children were evaluated by a team consisting of two specially trained pediatricians, two research assistants, and a social worker who visited the school at least a week before the examination date. The preexamination visit was intended to familiarize with the teachers and students and to discuss and schedule the plan of examination.
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DISCUSSION
Primary hypertension in children was once considered a rarity and has emerged as an important public health problem world over. [17] The prevalence of hypertension in children is high in India compared to developed countries like the USA where the prevalence of elevated BP was found to be 2.7%-3.7% in different population-based surveys. [18] Similarly, the prevalence of childhood hypertension has varied between different populations within India [ Table 6 ]. [6, [19] [20] [21] [22] [23] We have shown the distribution of normal BP in a large cohort of children between ages of 5 and 15 years and the prevalence of prehypertension and hypertension among them from Indore district of Madhya Pradesh situated in Central India. Prehypertension was detected in 6.9% and 6.5% of boys and girls, respectively, whereas hypertension was found in 6.8% of boys and 7.0% of girls. With this prevalence, one out of every ten children would require some intervention to control hypertension, to reduce the risk associated with elevated BPs during childhood. [24, 25] Chadha et al., in a sample of 10,215 schoolchildren from New Delhi, reported a much higher prevalence of hypertension (11.9% for boys and 11.4% for girls) which is not duplicated in other studies from Amritsar, Assam, Shimla, Surat, or by us at Indore. [6, 20, [21] [22] [23] Using similar cutoff criteria of hypertension, Borah et al. from Assam reported hypertension in 7.6% of schoolchildren with a higher prevalence among girls, similar to our findings. [6] Sharma et al. from Shimla reported a 5.9% prevalence of hypertension and 12.3% prevalence of prehypertension in school-going children aged 11-17 years. [22] However, for defining stages of hypertension, they did not add 5 mmHg to the 95 th and 99 th percentile values as adopted in The Fourth Report on The Diagnosis, Evaluation, and Treatment of High Blood Pressure in Children and Adolescents.
Differences in the prevalence of hypertension among these studies could partly be attributed to selection of different cutoff points for defining hypertension, age difference, differences in the study design, the number of visits made for measurement of BP, and method of averaging BP taken between different visits. For example, we have discarded the first BP readings to lessen the effect of anxiety and taken the average of the second and third BP readings in consideration, whereas Borah et al. have used a mean of three measurements of BP. [6] We classified BP as normal, prehypertension, or hypertension based on a single BP reading on a planned school visit. Multiple studies have shown that repeated measurements on different occasions lead to a reduction in proportion of hypertensive patients. [10, 26] However, multiple readings of BP taken on the same day were also considered appropriate in a series of epidemiological surveys. [27] Children born to hypertensive parents are known to have a higher prevalence of hypertension. Further subclinical endothelial dysfunction has been reported in normotensive children of hypertensive parents. [28] There is a high prevalence of hypertension in India affecting one-fourth of adult population. [29] We have, however, not obtained a family history in our cohort and, therefore, do not know if parental hypertension in these children contributed to a higher prevalence of prehypertension and hypertension found in our study. Our study cohort had equal representation from relatively richer and economically deprived children; thus, any possible effect of socioeconomic status of the parents on BP is unlikely. [30] [31] [32] [33] We have not performed detailed anthropometric measurements besides height, weight, and BMI and thus do not have information on the prevalence of central obesity in our study population that could have a bearing on observed BP. We have not evaluated the salt intake and other dietary habits and physical activities in our cohort. This could be considered in design of future studies specifically for the assessment of BP in children.
Despite these limitations, to conclude, there is a high prevalence of prehypertension and hypertension in our cohort. Thus, children should have BP recorded during school health checkups as a routine and further routine BP measurements should invariably be done when children come in medical contact for concurrent illnesses and for vaccination. Those who show elevated BPs should be counseled along with their parents and should be periodically followed by pediatricians and family practitioners for further therapy.
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